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: : 1 | -
DEVICE FOR INDICATING THE R'A.TE OF
CHARGE IN AN AC GENERATOR =

CROSS REFERENCE

This is a continuation-in- part application of Ser. No
974,437, 12- 29-78.

BACKGROUND OF THE INVENTION

1. Field of the Invention .
The present invention relates to charge warmng de-
vices and more particularly to. charge warning devices

for an AC generator with a contactless type voltage
regulator, -

2. Prior Art -

In the prior art, AC generator for use in motor vehi-
cles have included contact-type regulators which me-
chanically interrupt the field current of an AC genera-
tor by means of a contact thereby making the generated
voltage be constant. However, recently, there has been
a tendency to prowde the AC generator with a contact-
less type regulator in which the field current is inter-
rupted by a semiconductor consisting mainly of a hy-
~ brid IC. This type of AC generator with a contactless
type regulator, having no mechanical contacts, has
many desirable characteristics such.as a higher rehabll-
ity and a long service life. -
- Shown in FIG. 1.is one example of a prior art mrcult
for an. AC generator having a contactless type regula-
tor. The AC generator 10 includes three-phase wired
stator coil 12, rectifiers 14, a field coil 16 and exciting

 diodes 18 for supplying current to the field coil 16.

Incorporated therein is an IC regulator 20 consisting of
a semiconductor circuit using a hybrid 1C. A charge
warning lamp- 22 1s provided with one terminal being
connected to regulator terminal L of alternator 10: An
ignition switch 24 is connected to the other terminal of
the charge warning lamp 22 via a fust 30. A battery is
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~on to a slight extent whereby the operator may feel
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uneasy about the function of the AC generator 10.

SUMMARY OF THE INVENTION

Accordingly, it is a general object of the present
invention to obviate the d:sadvantages of the prior art
devices described above. |

It is another object of the present-lnventlon to pro-
vide a device for indicating the rate of charge in an AC
generator which does not give ambiguous indications of
the rate of charge. - |

It is yet another object of the present invention to
provide a device for indicating the rate of charge capa-
ble of supplying a ground to various electrlcal compo-

nents when the ignition switch 1s on.

It is further object of the present invention to provide

a device for indicating the rate of charge in an AC

generator capable of supplying a ground to various
electrical components even when the ignition sw1tch 1S

In keeplng with the prlnc:lples of the present inven-
tion, the objects are accomphshed by a unique device
for indicating the rate of charge in an AC generator
with a contactless type voltage regulator having an

- exciting diode for supplying electric current to a field
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connected to battery terminal B.of the AC generator 10 4

and connected to the- other termlnal of the ignition
switch 24 via a fuse 28.-

In such a prior art device for mdlcatmg the rate of
charge in the AC generator, when the ignition switch

coil of the AC generator. The device includes a relay
coil connected to an output end of the exciting diode, a
relay contact responsive to excitation of the relay coil
and a charge warning means connected to a battery via
the relay contact. In one preferred embodiment of the

“device for indicating the rate of charge in an AC gener-

ator, the relay contact is a normally open contact and in
another embodiment the relay contact is a normally
closed contact.

BRIEF DESCRIPTION OF THE DRAWINGS

The above mentioned features and objects . of the

present invention will become more apparent with ref-

erence to the following description taken in conjunction
with the accompanying drawings wherein like refer-

- ence numerals denote like elements and in which:

24 is off, the charge warmng lamp 22 does not hght 45

When the ignition switch 24 is turned on and the engine
is in a static condition, the electric potential of the AC
generator at point A becomes substantially 0 volts and
current supplied from the battery 26 passes through the
~ignition switch 24, the charge warning :‘lamp 22, the

- regulator terminal L, field coil 16 and IC regulator 20.
As a result, the charge warning lamp 22 lights up. When

50

the engine is started, the AC generator 10 starts to gen-

erate electricity and voltage i1s generated at the point A -

whereby the opposite ends of the charge warning lamp
22 have substantially the same electrical potential and
therefore, the charge warning lamp 22 is out. The

33

charge warning lamp 22 can be checked by turning the

- ignition switch on and leaving the engine off. If the
ignition switch is on and the engine is running and the
charge warning lamp 22 is on, electricity is not being

generated due to a failure of the AC generator 10. How-

ever, with the prior art devices for indicating the rate of
charge there has been a certain disadvantage that when

the difference in electrical potential between the oppo- 65

site ends of the charge warning lamp 22 becomes larger
than a small amount, even if the AC generator 10 1s
operating normally, the charge warning lamp 22 turns

FIG. 1 is a circuit diagram 1illustrating a prior art
device for indicating the rate of charge in an AC gener-
ator in a contactless type regulator; .

FIG. 2 is a circuit diagram showing one embodlment
of a device for indicating the rate of charge in an AC
generator in accordance with the teachings of the pres-

ent mventlon

- FIG. 3 is a circuit diagram 111ustrat1ng a second em-
bodiment of a device for indicating the rate of charge in
an AC generator in accordance with the teachings of
the present invention; and - |

FIG. 4 1s a circuit diagram 111ustrat1ng a third embodl-
ment of a device for indicating the rate of charge in an

AC generator in accordance with the teachings of the
present invention. |

DETAILED DESCRIPTION OF THE
| INVENTION

Referrmg more partlcularly to the figures, shown in
FIG. 2 is one embodiment of a device for indicating the
rate of charge in accordance with the teachings of the
present invention. The embodiment of FIG. 2 is similar
to the prior art example except that a relay coil 44 is
connected between the output end of the exciting diode
18 and the ignition switch 24, a normally open contact

.42 which is responsive to an excitation of the relay coil
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44 and a charge warning lamp 22 is.adapted to be turned
on and off by the normally open contact 42.

In the embodiment of FIG. 2, a relay 40 for mdtcatlng
the rate of charge is provided and the relay 40 includes
a normally open contact 42, a relay coil 44 for actuating
the normally open contact 42 and a diode 46 for pre-
venting reverse current connected in series with the
relay coil 44. The diode 46 for preventing reverse cur-
rent is connected at the cathode end to a regulator
terminal L of AC generator 10 and the relay coil 44 is
connected at one end to an ignition terminal I1G of the
AC generator 10 and one end of fuse 30. One end of the
normally open contact 42 is dlrectly grounded and the
other end thereof is connected to one end of the charge
warning lamp 22 and various electric components (e.g.
a stop lamp disconnection warning, a washer level
warnlng lamp, a battery llquld level warning lamp, and
an engine oil level warning lamp, all of which are
checked for Operatlen by lighting up via the ground
supplied) requiring a ground when the engine is in a
static condition. In addition, a resistance S0 for initial
excitation and diode 52 for preventlng a reverse current
is provided.

In operatlon, firstly when the ignition switch 24 is off,
voltage is not applied to the charge warning lamp 22

and therefore the lamp is off. Next, when the ignition

switch is turned on, the electric potentlal of the regula-
tor terminal L of the AC generator 10 is substantially O
volts with the engine not running. As a result, current
supplied from the battery 26 passes through the ignition
switch 24, the relay coil 24 and the diode for preventing
reverse current of the relay 40, the field coil 16 and the
IC regulator 20 of the AC generator 10. Accordingly,
the relay coil 44 is excited and the normally open
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contact 42 of the relay 40 is closed. As a result, part of 35

the current supphed from the battery 26 is supplied to
‘the charge warning lamp 22 through the 1gn1t10n switch
24 whereby the charge warning lamp 22 is turned on.
At this time, the terminal of the charge warning lamp 22
- on the side of the relay 40 is directly grounded through
the normally open contact 42 of'the relay 40 for indicat-

ing the rate of charge and as a result becomes a perfect
- ground so that the various electric components can be
supplied with a ground. Furthermore, when the starter
starts the engine, voltage is generated at the regulator

terminal L of the AC generator 10 whereby the electri-
- cal potential at the opposite ends of the relay coil 44
- becomes substantially equal to each other and the flow

of current in the relay coil 44 is stopped. As a result, the
30

normally open contact 42 of the relay 40 is open and the
charge warning lamp is turned off. =~ |
It should be pointed out- however, thatin this embodi—
ment, the connection to the ground for the various
electric components is supplied only when the 1gn1t10n
switch 1s on. |
- Referring more particularly to FIG 3, shown thereln
~ is a second embodiment of a device for indicating the
rate of charge in accordance with the teachings of the
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present invention. As shown in FIG. 3, this second

embodiment differs from the first embodiment only on
that a relay coil 64 is connected between the output end
of the exciting diodes 18 and the ignition switch 24, a
normally closed contact 62 operated by the excitation of
the relay coil 64 1s provided and the charge warning
lamp 22 is adapted to be turned on and off by the nor-
mally closed contact 62. - |

As shown in FIG. 3, a relay 60 for lndreutlng the rate
of charges provided with a normally closed contact 62
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and a relay coil 64 for exciting the contact 62. One
terminal of the relay coil 64 is connected to the nor-
mally closed contact 62 and directly grounded. Addi-
tionally, the other terminal of the relay coil 64 is con-
nected to the regulator terminal L of the AC generator
10. Furthermore, the other terminal of the normally
closed contact 62'is connected to one of the terminals of
the charge warning lump 22 and 1s connected to the

previously described various other electrical compo-
nents requiring a ground when the engine is not operat-

ing. In all the ways, the present embodiment is identical
to the first embodiment described in FIG. 1. | |
In operatlon, firstly, when the ignition switch 24 is
off, current is not supplied to the charge warnlng lamp
22 whereby the charge warning lamp 22 is off. Next,
when the ignition switch 24 is turned on, the current
supplied from the battery 26 passes through the ignition
switch 24, the charge warning lamp 22 and the normally
closed contact 62 of the relay 60 and the charge warn-
ing lamp 22 is turned on. For the case where the engine

- 1s not operating, the electrical potentlal at the regulator
terminal L of the AC generator 10 is substantially 0 volt

and therefore, the electrical potentials at the opposite
ends of the relay coil 64 of the relay 60 are substantially
equal to each other and the normally closed contact 62
1S maintained in the closed condition. At this time, the
terminal of the charge warning lamp 22 on the side of
the relay 60 is directly connected through the normally
closed contact 62 to ground and hence a perfect earth
potential ‘is supplied to the above-described various
electrical components thus providing a check for mal-
function of such eomponents Furthermore, when the

starter starts the engine, the AC generator 10 generates

electricity and voltage is generated at the generator
terminal L of the AC generator 10. As a result, current
flows through the coil 64 of the relay 60 and the nor-
mally closed contact 62 of the relay 60 is opened and the
charge warning lamp 22 is turned off.

Referring to FIG. 4, shown therein is a third embodi-
ment of a device for indicating the rate of charge in an
AC generator in accordance with the teachings of the
present invention. This third embodiment is similar to
the second embodiment shown in FIG. 3 except for the
addition of the Zener diodes 70 and 72. Therefore, in
this third embodiment like elements are given like refer-

ence numerals and a descrrptlon of their interconnection
and operation is omitted.

In FIG. 4 Zener diodes 70 and 72 are conneeted in
series and the series connection of Zener diodes 70 and
72 is connected at one end to one end of coil 64 and at
the: other end to ground. Furthermore, one side of
contact .62 instead of being connected directly to one
side .of -the. coil 64 -as rt 1§ in FIG 3 1s connected te_
ground.

It should be apparent that while two Zener diodes 70
and 12 are disclosed it would also be possible to utilize
a single Zener dlode so long as its characteristics were
suitable. -

- In operation, thls thlrd embodlment functlons similar
to that of FIG. 3 except by utilizing Zener diodes 70 and
12, the remaining voltage on the relay coil 64 is low-

ered. As a result, the relay coil 60 is shut quickly.

It should be apparent that in the second and third

embodiments, the earth potential can be supplied to the

various ¢lectrical components even when the ignition
switch is off. = . |

It should be apparent that while in all of the embodi-
ments described above the means for indicating the rate
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of charge was a warning lamp, other means for indicat-

ing the rate of charge could be utilized such as an acous-
tical alarm, mechanical flag and the like could be used.
Furthermore, even though the above embodiments
were described in terms of an AC generator for a motor
vehicle, it should be apparent that this device is applica-
ble to use with all AC generator having contactless
- regulators.

- From the above, it should be apparent to one skilled
in the art that the above-described embodiments are
merely 1llustrative of but a few of the many possible
specific embodiments which represent the applications
of the principles of the present invention. Numerous
and varied other arrangements can be readily devised
by those skilled in the art without departing from the
spirit and scope of the mventlon

I claim: |

1. A device for 1nd1catmg the rate of charge inan AC
- generator for a vehicle comprising an exciting diode for
feeding electric current to a field coil and a contactless
regulator, and whose output end is connected to a bat-
tery mounted on the vehicle for charging, characterized
in that:

a relay coil 1s coupled to a junction of the exciting
diode, a field coil and one end of an electric power
switch, the other end of which is connected to said
battery; |

‘an anode end of at least one Zener diode is connected
to the other end of said relay coil in series:

a normally open contact closing through the excita- 30

~tion of said relay coil is provided; and

‘the device for indicating the rate of charge is con-
nected to said battery through said normally open
contact.

- 2. A device for 1nd1catlng the rate of charge in an AC
generator for a vehicle as set forth in claim 1 character-
1zed in that said device for indicating the rate of charge
1s a lamp. |

3. A device for indicating the rate of charge in an AC

generator for a vehicle as set forth in claim 1 character- 40

ized in that an excitation circuit including a resistance
and for feeding electric current to said field coil when
said generator is started is connected between said one
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end of said electric power switch and the junction of
sald excitation diode and field coil.

4. A device for indicating the rate of charge as set

~ forth 1n claim 3 characterized in that a reverse-current

preventive diode i1s connected to said resistance in series
and 1in a manner that said field coil is on the cathode side
of said reverse-current preventive diode.

3. A device for indicating the rate of charge in an AC
generator for a vehicle characterized by:

a three-phase wired stator coil;

a field coil rotatably disposed in opposed relation to

- said stator coil;

a rectifier connected to said stator coil for full-wave
rectification thereof;

an exciting diode provided in parallel with said recti-
fier and whose output end is connected to one end
of said field coil;

a contactless regulator for detectlng voltage gener-
ated in said stator coil and turning on and off the
other end of said field coil so that said voltage can
be set at a predetermined value;

a battery connected to said rectifier;

an ignition switch, one end of which is connected to
said battery; |

‘a relay coil connected at one end to a junction of said
exciting diode with said field coil;

a normally open contact closing through the excita-
tion by said relay coil;

a charge warning lamp connected to said battery
through said ignition switch and said normally
open contact;

an initially exciting resistance connected to a junction
of said exciting diode with said field coil and an
other end of said ignition switch;

a reverse-current preventive diode connected to said
initially exciting resistance in series and in a manner
such that said field coil is on the cathode side of
said diode; and

at least one Zener diode connected to the other end of
said relay coil in series and in a manner that said

relay coil 1s on the anode side of said Zener diode.
| | * % % k % |
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